Mapping of phenytoin-inducible cytochrome P450 immunoreactivity in the mouse central nervous system.
The distribution of phenytoin-inducible cytochrome P450 in non-treated mouse brain and spinal cord was analysed immunohistochemically using polyclonal antibodies against phenytoin-induced mouse cerebral microsomal P450. This P450 protein was proved in Ouchterlony [Volk B. et al. (1988) Neurosci. Lett. 84, 219-224], Western blot, and immunohistochemical analyses to be reactive to the specific antibodies and an IgG fraction raised against phenobarbital-induced rat liver microsomal P450IIB1. The phenytoin-induced P450 is designated P450IIB1* because immunologically it is comparable with P450IIB1; however, it has not yet been analysed for other characteristics of this enzyme. Immunocytochemistry was performed on acetone-fixed serial cryosections of the whole brain using the avidin-biotin-peroxidase detection system. Negative controls included incubations with preimmune serum of the immunized animal instead of the primary antibody and preabsorption of the antibody with the corresponding immunogen. The pattern of immunoreactive sites indicates that P450IIB1* is not distributed evenly throughout the CNS. It was found to be restricted to only some cellular populations. The most striking aspect of immunostaining was a predominant reactivity in the evolutionary old brain parts. Neuropil and neuronal staining was found in the spinal cord (motor neurons of the ventral horn), medulla oblongata (hypoglossal nuclei, magnocellular part of the lateral reticular nuclei), pons (trigeminal, facial, cochlear and pontine nuclei), cerebellum (granule cells), midbrain (dorsal raphe nucleus) and limbic lobe (hippocampal pyramidal cells). Neuropil reactivity alone appeared in cerebellar nuclei, midbrain, thalamus, basal ganglia, neopallium and olfactory brain. Generally, pia mater/arachnoid, ependyma, choroid plexus, vascular system and some astrocytic populations were found to be strongly P450IIB1* immunoreactive. In comparison with astroglia, which is characterized by glial fibrillary acidic protein-positiveness, the astrocytes, which are also P450IIB1* reactive, occurred only in subpial and subependymal layers, and in large fiber tracts of the spinal cord and brainstem, where they were attached to the vascular system. Otherwise, the glial fibrillary acidic protein-positive astrocytes were not P450IIB1* immunoreactive in the cerebellar molecular layer (fibers of Bergmann glia), in remaining neuropils and in white matter areas.